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CLAIM AMENDMENTS 



1 . (ORIGINAL) An apparatusVncluding a circuit for converting an 
analog signal to a pulse-width-modulated signal, comprising: 

an integration stage configured to receive, combine and integrate an analog 
input signal and a set of one or more feedback srignals and in accordance therewith 
provide a set of one or more integrated signals; 

a modulation stage, coupled to said integration stage, configured to receive 
and modulate a final portion of said set of one or more integrated signals and in 
accordance therewith provide a discrete time pulse width modulated signal; and 

a first feedback stage, coupled between said modulation stage and said 
integration stage, configured to receive said discrete pi^lse width modulated signal 
and in accordance therewith provide a first portion of sa^d set of one or more 
feedback signals. 

2. (ORIGINAL) The apparatus of claim 1, wh^-ein: 
said integration stage comprises an adder circuit configured to receive and 

add said analog input signal and said first portion of said set 6f one or more 
feedback signals and in accordance therewith provide a first combined signal; and 
said integration stage is further configured to integrate said first combined 
signal and in accordance therewith provide said set of one or mor^ integrated 
signals. 

3. (ORIGINAL) The apparatus of claim 1, wherein: 
said integration stage comprises an adder circuit configured t&receive and 

add said analog input signal and said first portion of said set of one or more 
feedback signals and in accordance therewith provide a first combined signal; 

said integration stage is further configured to integrate said first Combined 
signal and in accordance therewith provide an initial portion of said set o^one or 
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more integrated signals; and 

said integration stage fii^her comprises a feed forward circuit configured to 
receive and feed forward said analog input signal and in accordance therewith 
provide a feed forward signal. 



4. (ORIGINAL) The apparatus of claim 1, wherein said integration 
stage comprises at least one continuou^ime integrator circuit. 

5. (ORIGINAL) The apparatus of claim 1, wherein said integration 
stage comprises at least one sampled integrator circuit. 

\ 

6. (ORIGINAL) The apparatus df claim 1, wherein said modulation 
stage comprises: 

a quantization stage, coupled to said integration stage, configured to receive 
and quantize said final portion of said set of onetor more integrated signals and in 
accordance therewith provide a quantized signal; and 

a pulse width modulation stage, coupled toWid quantization stage, 
configured to receive said quantized signal and in accordance therewith provide 
said discrete time pulse width modulated signal. 

7. (ORIGINAL) The apparatus of claim 6^ wherein said quantization 
stage comprises a multibit quantization circuit configured to convert said final 
portion of said set of one or more integrated signals to aldigital signal having 
multiple bits as said quantized signal. ^ 

\ 

8. (ORIGINAL) The apparatus of claim 1, wherein said pulse width 
modulation stage comprises a discrete pulse width modulator circuit which 
includes: \ 

an input stage configured to receive at least one digital input signal as said 
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quantized signal; and 

an output stage configured to provide said discrete pulse width modulated 
signal corresponding to saicl at least one digital input signal. 

9. (ORIGINAL) Tfie apparatus of claim 1, wherein said first feedback 
stage comprises at least one continuous-time feedback circuit. 

10. (ORIGINAL) The tfbparatus of claim 1, wherein said first feedback 
stage comprises at least one discreteuime feedback circuit. 

1 1 . (ORIGINAL) The appaWis of claim 1, wherein said first feedback 
stage comprises an anti-aliasing stage configured to filter said discrete pulse width 
modulated signal and in accordance therewith provide said first portion of said set 
of one or more feedback signals. ^ 

12. (ORIGINAL) The apparatus oV claim 1, further comprising a second 
feedback stage, coupled between said quantization stage and said integration stage, 
configured to receive said quantized signal and in accordance therewith provide a 
second portion of said set of one or more feedback signals 

1 3 . (ORIGINAL) The apparatus of claiiA 1 2, wherein: 

said integration stage comprises a first adder circuit configured to receive 
and add said analog input signal and said first portion *>f said set of one or more 
feedback signals and in accordance therewith provide \ first combined signal; 

said integration stage is further configured to integrate said first combined 
signal and in accordance therewith provide a portion of said set of one or more 
integrated signals; \ 

said integration stage further comprises a second ad^er circuit configured to 
receive and add said portion of said set of one or more integrated signals and said 
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second portion of said set of one or more feedback signals and in accordance 
therewith provide a seconel combined signal; and 

said integration stagk is still further configured to integrate said second 
combined signal and in accordance therewith provide another portion of said set of 
one or more integrated signals. \ 

14. (ORIGINAL) The aV>aratus of claim 12, wherein said integration 
stage comprises at least one continuous-time integrator circuit and at least one 
sampled integrator circuit. \ 

15. (ORIGINAL) The apparatus of claim 12, wherein said modulation 
stage comprises: \ 

a quantization stage, coupled to saiduntegration stage, configured to receive 
and quantize said final portion of said set of qne or more integrated signals and in 
accordance therewith provide a quantized signal; and 

a pulse width modulation stage, coupleduo said quantization stage, 
configured to receive said quantized signal and iA accordance therewith provide 
said discrete time pulse width modulated signal. \ 

16. (ORIGINAL) The apparatus of claim \5, wherein said quantization 
stage comprises a multibit quantization circuit configured to convert said final 
portion of said set of one or more integrated signals to a ^digital signal having 
multiple bits as said quantized signal. \ 

17. (ORIGINAL) The apparatus of claim 12, whferein said pulse width 
modulation stage comprises a discrete pulse width modulatoAcircuit which 
includes: \ 

an input stage configured to receive at least one digital mput signal as said 

quantized signal; and \ 
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an output stage c<5tafigured to provide said discrete pulse width modulated 
signal corresponding to saicl at least one digital input signal. 

18. (ORIGINAL) The apparatus of claim 12, wherein said first feedback 
stage comprises at least one continuous-time feedback circuit and said second 
feedback stage comprises at leastone discrete time feedback circuit. 

19. (ORIGINAL) The apparatus of claim 12, wherein: 

said first feedback stage comprises an anti-aliasing stage configured to filter 
said discrete pulse width modulated sigmal and in accordance therewith provide 
said first portion of said set of one or more feedback signals; and 

said second feedback stage comprises a digital-to-analog conversion stage 
configured to receive and convert said quantization signal and in accordance 
therewith provide said second portion of said\et of one or more feedback signals. 

\ 

20. (ORIGINAL) An apparatus inducing a circuit for converting an 
analog signal to a pulse-width-modulated signal, comprising: 

integration means for receiving, combining b$id integrating an analog input 
signal and a set of one or more feedback signals and fb accordance therewith 
providing a set of one or more integrated signals; 

modulation means for receiving and modulating ^ final portion of said set 
of one or more integrated signals and in accordance therewith providing a discrete 
time pulse width modulated signal; and 

first feedback means for receiving said discrete time foulse width modulated 
signal and in accordance therewith providing a first portion oftsaid set of one or 
more feedback signals. 

2 1 . (ORIGINAL) The apparatus of claim 20, wherein: 

said integration means comprises adder means for receiving l^nd adding 
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said analog input signal anci said first portion of said set of one or more feedback 
signals and in accordance thJu-ewith providing a first combined signal; and 

said integration meansMs further for integrating said first combined signal 
and in accordance therewith providing said set of one or more integrated signals. 

22. (ORIGINAL) The dbparatus of claim 20, wherein: 
said integration means comprises adder means for receiving and adding 

said analog input signal and said first portion of said set of one or more feedback 
signals and in accordance therewith providing a first combined signal; 

said integration means is furtherYor integrating said first combined signal 
and in accordance therewith providing an\initial portion of said set of one or more 
integrated signals; and 

said integration means further comprises feed forward means for receiving 
and feeding forward said analog input signal\and in accordance therewith providing 
a feed forward signal. 

23. (ORIGINAL) The apparatus of Alaim 20, wherein said integration 
means comprises at least one continuous-time integrator means for integrating said 
first combined signal in a continuous-time manna 

24. (ORIGINAL) The apparatus of cla&i 20, wherein said integration 
means comprises at least one sampled integrator m^ans for integrating said first 
combined signal in a sampled manner. 

25. (ORIGINAL) The apparatus of claim 3p, wherein said modulation 
means comprises: 

quantization means for receiving and quantizin^said final portion of said 
set of one or more integrated signals and in accordance therewith providing a 

quantized signal; and 
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pulse width modulation means for receiving said quantized signal and in 
accordance therewith providing\said discrete time pulse width modulated signal. 

26. (ORIGINAL) The apparatus of claim 25, wherein said quantization 
means comprises multibit quantization means for converting said final portion of 
said set of one or more integrated signals to a digital signal having multiple bits as 
said quantized signal. 

27. (ORIGINAL) The apparatite of claim 20, wherein said pulse width 
modulation means comprises discrete pulsd width modulator means including: 

input means for receiving at least on^ digital input signal as said quantized 
signal; and 

output means for providing said discrete pulse width modulated signal 
corresponding to said at least one digital input : 

28. (ORIGINAL) The apparatus of claW 20, wherein said first feedback 
means comprises at least one continuous-time feedback means for receiving said 
discrete pulse width modulated signal and in accordance therewith providing said 
first portion of said set of one or more feedback signals in a continuous-time 
manner. 

29. (ORIGINAL) The apparatus of claim 20\ wherein said first feedback 
means comprises at least one discrete time feedback means for receiving said 
discrete pulse width modulated signal and in accordance therewith providing said 
first portion of said set of one or more feedback signals in a digital manner. 



30. (ORIGINAL) The apparatus of claim 20, wheVein said first feedback 
means comprises anti-aliasing means for filtering said discrete pulse width 
modulated signal and in accordance therewith providing said first portion of said 
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set of one or more feedback sigifels. 

3 1 . (ORIGINAL) The apparatus of claim 20, further comprising second 
feedback means for receiving said quantized signal and in accordance therewith 
providing a second portion of said set olSone or more feedback signals. 

32. (ORIGINAL) The apparatiAof claim 31, wherein: 
said integration means comprises first adder means for receiving and 

adding said analog input signal and said first portion of said set of one or more 
feedback signals and in accordance therewith providing a first combined signal; 

said integration means is further for integrating said first combined signal 
and in accordance therewith providing a portion orpid set of one or more 
integrated signals; 

said integration means further comprises second adder means for receiving 
and adding said portion of said set of one or more integrated signals and said 
second portion of said set of one or more feedback signals and in accordance 
therewith providing a second combined signal; and \ 

said integration means is still further for integrating isaid second combined 
signal and in accordance therewith providing another portionV>f said set of one or 
more integrated signals. 

33. (ORIGINAL) The apparatus of claim 3 1 , wherein ^aid integration 
means comprises at least one continuous-time integrator means ana\at least one 
sampled integrator means for receiving, combining and integrating said analog 
input signal and said set of one or more feedback signals and in accordance 
therewith providing said set of one or more integrated signals. 

34. (ORIGINAL) The apparatus of claim 3 1 , wherein said mod^ation 

means comprises: 

P04342 (11461.00.0005) 

CHICAGO/#1090387 . 1 





09/556,607 



PATENT 



AMENDMENT A 

quantization means foXreceiving and quantizing said final portion of said 
set of one or more integrated signals and in accordance therewith providing a 
quantized signal; and \ 

pulse width modulation means for receiving said quantized signal and in 
accordance therewith providing said discrete time pulse width modulated signal. 

35. (ORIGINAL) The apparatus of claim 34, wherein said quantization 
means comprises multibit quantization means for converting said final portion of 
said set of one or more integrated signals tcAa digital signal having multiple bits as 
said quantized signal. \ 

36. (ORIGINAL) The apparatus of c\aim 31, wherein said pulse width 
modulation means comprises discrete pulse width modulator means including: 

input means for receiving at least one digital input signal as said quantized 
signal; and \ 

output means for providing said discrete puls\ width modulated signal 
corresponding to said at least one digital input signal. \ 



37. (ORIGINAL) The apparatus of claim 3 1 , Wherein: 
said first feedback means comprises at least one c©ntinuous-time feedback 
means for receiving said discrete pulse width modulated signal and in accordance 
therewith providing said first portion of said set of one or ntore feedback signals in 
a continuous-time manner; and \ 

said second feedback means comprises at least one discrete time feedback 
means for receiving said discrete pulse width modulated signafi and in accordance 
therewith providing said first portion of said set of one or more feedback signals in 
a digital manner. \ 



(ORIGINAL) The apparatus of claim 31, wherein: 



38. 
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said first feedback meankcomprises anti-aliasing means for filtering said 
discrete pulse width modulated signal and in accordance therewith providing said 
first portion of said set of one or mote feedback signals; and 

said second feedback means comprises digital-to-analog conversion 
means for receiving and converting skid quantization signal and in accordance 
therewith providing said second portion of said set of one or more feedback 
signals. \ 

39. (ORIGINAL) A method for converting an analog signal to a pulse- 
width-modulated signal, comprising the steps of: 

receiving, combining and integrating an analog input signal and a set of one 
or more feedback signals and in accordance therewith generating a set of one or 
more integrated signals; \ 

generating a discrete time pulse width modulated signal in accordance with 
said set of one or more integrated signals; and \ 

feeding back said discrete time pulse width modulated signal as a first 
portion of said set of one or more feedback signals. \ 

40. (ORIGINAL) The method of claim 39, whbrein said receiving, 
combining and integrating step comprises: \ 

receiving and adding said analog input signal and sa\d first portion of said 
set of one or more feedback signals and in accordance therewith generating a first 
combined signal; and \ 

integrating said first combined signal and in accordance therewith 
generating said set of one or more integrated signals. \ 

4 1 . (ORIGINAL) The method of claim 3 9, wherein safe 
combining and integrating step comprises: 

receiving and adding said analog input signal and said first 
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set of one or more feedback\jgnals and in accordance therewith generating a first 
combined signal; 

integrating said first combined signal and in accordance therewith 
generating an initial portion of said\et of one or more integrated signals; and 

feeding forward said analog input signal and in accordance therewith 
generating a feed forward signal. 

42. (ORIGINAL) The method ok claim 39, wherein said receiving, 
combining and integrating step comprises generating said set of one or more 
integrated signals in a continuous-time manner) 

43. (ORIGINAL) The method of claim 9, wherein said receiving, 
combining and integrating step comprises generating^said set of one or more 
integrated signals in a sampled manner. 

44. (ORIGINAL) The method of claim 39, wherein said generating step 
comprises: \ 

quantizing a final portion of said set of one or more^tegrated signals and 
in accordance therewith generating a quantized signal; and \ 

generating said discrete time pulse width modulated signal in accordance 
with said quantized signal. \ 

\ 

45. (ORIGINAL) The method of claim 44, wherein said^juantizing step 
comprises converting said final portion of said set of one or more integrated signals 
to a digital signal having multiple bits as said quantized signal. \ 

46. (ORIGINAL) The method of claim 39, wherein said generating step 
comprises: 

receiving at least one digital input signal as said quantized signal; and 
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generating said disVete pulse width modulated signal in accordance with 
said at least one digital inputaignal. 

47. (ORIGINAL) TMt method of claim 39, wherein said step of feeding 
back said discrete pulse width m ovulated signal as a first portion of said set of one 
or more feedback signals comprisesVeeding back said discrete pulse width 
modulated signal as said first portion ^f said set of one or more feedback signals in 
a continuous-time manner. 

48. (ORIGINAL) The method hf claim 39, wherein said step of feeding 
back said discrete pulse width modulated signal as a first portion of said set of one 
or more feedback signals comprises feeding black said discrete pulse width 
modulated signal as said first portion of said s©{ of one or more feedback signals in 
a digital manner. 

49. (ORIGINAL) The method of claimVj9, wherein said step of feeding 
back said discrete pulse width modulated signal as a first portion of said set of one 
or more feedback signals comprises filtering said discrete pulse width modulated 
signal. 

50. (ORIGINAL) The method of claim 39, fArther comprising the step 
of feeding back said quantized signal as a second portionW said set of one or more 
feedback signals. \ 

5 1 . (ORIGINAL) The method of claim 50, wherebi said receiving, 
combining and integrating step comprises: 

adding said analog input signal and said first portion of \aid set of one or 
more feedback signals and in accordance therewith generating a Tprst combined 
signal; 
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integrating said first Combined signal and in accordance therewith 
providing a portion of said setYf one or more integrated signals; 

adding said portion of said set of one or more integrated signals and said 
second portion of said set of one ot more feedback signals and in accordance 
therewith generating a second combined signal; and 

integrating said second combnaed signal and in accordance therewith 
generating another portion of said set of one or more integrated signals. 

52. (ORIGINAL) The methodVf claim 50, wherein said receiving, 
combining and integrating step comprises receiving, combining and integrating 
said analog input signal and said set of one oV more feedback signals and in 
accordance therewith generating at least one continuous-time integrated signal and 
at least one sampled integrated signal as said s&t of one or more integrated signals. 

53. (ORIGINAL) The method of claim 50, wherein said generating step 
comprises: \ 

quantizing a final portion of said set of onaor more integrated signals and 
in accordance therewith generating a quantized signal; and 

generating said discrete time pulse width modulated signal in accordance 
with said quantized signal. \ 

54. (ORIGINAL) The method of claim 53, Wherein said quantizing step 
comprises converting said final portion of said set of one or more integrated signals 
to a digital signal having multiple bits as said quantized feignal. 

55. (ORIGINAL) The method of claim 50, wherein said generating step 
comprises: \ 

receiving at least one digital input signal as said quantized signal; and 
generating said discrete pulse width modulated signal \n accordance with 
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said at least one digital input signal. 




56. (ORIGINAL) Thkmethod of claim 50, wherein: 
said step of feeding back said discrete pulse width modulated signal as a 
first portion of said set of one or morafeedback signals comprises receiving said 
discrete pulse width modulated signal md in accordance therewith generating said 
first portion of said set of one or more feedback signals in a continuous-time 
manner; and 

said step of feeding back said quantized signal as a second portion of said 
set of one or more feedback signals comprises receiving said discrete pulse width 
modulated signal and in accordance therewith generating said first portion of said 
set of one or more feedback signals in a digital manWer. 



57. (ORIGINAL) The method of claim 50, vfcfierein: 
said step of feeding back said discrete pulse widthViodulated signal as a 

first portion of said set of one or more feedback signals comprises filtering said 

discrete pulse width modulated signal; and 

said step of feeding back said quantized signal as a secoiid portion of said 

set of one or more feedback signals comprises converting said quantization signal 

to an analog signal. 
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